Behavioral, biochemical, and molecular modeling evaluations of cannabinoid analogs.
Numerous cannabinoids have been synthesized that are extremely potent in all of the behavioral assays conducted in our laboratory. An important feature in increasing potency has been the substitution of a dimethylheptyl (DMH) side chain for the pentyl side chain. Our previous studies have shown that (-)-11-OH-delta 8-THC-dimethylheptyl was 80-1150 times more potent than delta 9-THC. Stereospecificity was demonstrated by its (+)-enantiomer which was more than 1400-7500 times less potent. A related series of DMH cannabinoid analogs has recently been synthesized and preliminary evaluations reported here. (-)-11-OH-delta 9-THC-DMH was found to be equipotent with (-)-11-OH-delta 8-THC-DMH. The aldehyde (-)-11-oxo-delta 9-THC-DMH was 15-50 times more potent than delta 9-THC. Surprisingly, (-)-11-carboxy-delta 9-THC-DMH was also active, being slightly more potent than delta 9-THC. In the bicyclic cannabinoid series, the length and bulk of the side chain were found to be equally important. Aminoalkylindoles, which are structurally dissimilar from classical cannabinoids, have been found to exhibit a pharmacological profile similar to delta 9-THC. Though not extremely potent in vivo, they appear to represent an entirely new approach to studying the actions of the cannabinoids. The structural diversity and wide-ranging potencies of the analogs described herein provide the opportunity to develop a pharmacophore for the cannabinoids using molecular modeling techniques.